The CN stretching band, V2, of cyanobutadiyne has been detected by a tunable diode laser spectrometer in the wavenumber range from 2250 to 2260 cm -1 . The P-and R-branch transitions, up to P(77) and R(75), of the fundamental band were identified and measured with the accuracy of 0.001 cm-1 . The band origin was obtained to be 2256.12406(13) cm" 1 . The rotational and centrifugal distortion constants in the excited vibrational state, B' and D', were also determined.
Introduction
Although cyanodiacetylene or cyanobutadiyne, HCCCCCN, is well characterized by its microwave and millimeter wave spectra, its investigation in the infrared region has resisted all attempts so far. The absence of any known low or high resolution IRspectra of HC 5 N may in part be connected with the relative complexity of the synthesis of the molecule resulting in the difficulty of preparing the quantities needed for conventional IR-investigations. On the other hand the large moment of inertia, or the small rotational constant of HC 5 N causes a narrowly spaced rotational structure of the vibrational bands which can only be resolved with high spectral resolution. In the present paper w r e report the detection of the infrared spectrum of HC 5 N in the 4. 5 JA region recorded with the high spectral resolution provided by tunable diode laser spectroscopy. The width of the observed lines is essentially due to combined Doppler-and pressure broadening whereby the latter contribution is small. At least Doppler-resolution is needed to reveal in this type of spectrum the finer details caused by rotation-vibration interaction.
A program has been started in our laboratory to investigate in the infrared region molecules of astrophysical interest, i. e. those which have already been detected in molecular clouds using radio and infrared techniques and others thought susceptible of being present in space. From this point of view the study of the cyanopolyynes HC"N(n = 3, 5,...) at high resolution in the IR region is particularly rewarding, since their high resolution IR spectra Reprint requests to Dr. K. Yamada, I. Physikalisches Institut, Universität zu Köln, Universitätsstr. 14, D-5000 Köln.
are practically unknown. The aim of this research is thus twofold: to obtain and provide highly precise basic spectral data relevant (i) to the discussion of vibration-rotation theory and (ii) to the interpretation of astrophysical processes possibly associated with rovibrational transitions such as radiative line pumping mechanisms. In the course of this program we have discussed some aspects of the HC 3 N spectra in the 5 ,ft wavelength region of the stretching-vibration of the C = C triple bond [1, 2] . In the present paper we report an analysis of the C = N stretching fundamental v. 2 For calibration purposes a reference cell was placed in the sample beam. Absolute wavenumber standards were achieved in this work by using NNO gas whose rovibrational transitions were measured precisely by Amiot and Guelachvili [5] employing a Fourier transform spectrometer.
In the present work the precision of the measured wavenumbers was about 0.001 cm -1 , and was achieved by thermal isolation of the Ge-etalon and calibration of the free spectral range of the etalon for every single scan.
Results
The band of the C = N stretching fundamental v 2 appears for all cyanopolyyne molecules in the 4.5 jx region and is accompanied by rather strong hot bands. For HC 5 N this effect is much more prominent than for HC 3 N. Due to the large moment of inertia of HC 5 N its rotational structure is considerably more compressed than in the spectra of HC 3 N. In addition the very low lying bending-vibrations lead to rather strong hot bands. Superposition of both contributions leads to serious crowding of the spectral lines.
Recently Hutchinson et al. [6] have analysed in the microwave region the bending vibrations v 10 Table 1 and the spectroscopic parameters derived from a least squares fit to the measured data are summarized in Table 2 .
The identification and analysis of the v 2 fundamental band rest heavily on the available microwave and millimeter wave data [7] . The rotational numbering was confirmed by the agreement between the ground state rotational constants derived from the infrared spectrum and those derived from the microwave-millimeter wave data. This procedure is analogous to the one we used in our earlier work on HC 3 [7] .
Conclusion
The present investigation of the v 2 fundamental band of HC 5 N represents the first study of this molecule in the infrared region. This investigation was undertaken within the framework of extensive laboratory studies of the cyanopolyyne series. These high resolution IR investigations will be extended to the bending vibrations. Judging from the density of the lines in the spectrum of HC 5 N, it is believed that the IR spectra of HC 7 N can also be studied by diode laser spectroscopy, provided contributions from a large number of the expected hot bands can be suppressed by proper cooling of the molecule. Since a large number of cyanopolyyne molecules have been detected in space [9 -12] by radio astronomy one can expect that this class of molecules represent likely candidates to be detected in future by infrared technique. The present high resolution IR spectra are assumed to be an aid for future astronomical searches.
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